Database

S-1_ The Top-Down Data Model Methodoleay

The basic notations to be used are:

ENTITY SET RELATION
SHIP SET
There are steps to follow in that methed:

Stepi:Identify enfity sets and relationships
' Loan
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Can be found the entities (bock and smdex_lﬁ.. fith relationship (loan)
*A book may be leat to one studentomy i
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* Since there are many information for the loan students. Then it is better to put it

in an entity.
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Step3:1dentify relationship sefs

Determine whether any atiributes are associated with rejationship, identifier in

stepl if so create relationship sets from these relationship and hence produce are find

version of the entity relationship and entity attributes model.

Catalogued book

Copy T rese:é\

Reservation

h J
Book
‘Stend: Select identifi a!ir'bups %ac., entity ttributes in which has a 1-1
relationship with the entity. o B’

1~ Book entity has (1-1) mt;l eISBN
2- Student entity has ( l-f)’vsnth identify no

Step5: Determine the damam for each atiribute

£ 55
Some different attnbu;ésﬂ do share the same domain. For example, assuming that

" author will be rep:eésnted as a single name only, then author and name (of student)

will both come. from ‘the same domain of person names. Also date-reserved and date-

due-back wi 11-~come from the domain of dates. There may be some constraints on the
values in a‘;d&‘%ain‘ The status domain may be limited to the values and specific
atmlbutes

StegG. io complete the data model diagrams

L,ombme the entity relationship and, entzty attributes diagram in to one data model

diagram.
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A database design methbgology consists of phases made up of steps which quide

the designer in the techﬁxigugg appropriate at each stage of tbe project. The phases also
- help the designer té pIan, manage, control, and evaluate daiabase developments

projects we sepamfdambase design into two main phases:

1- Log;calu:la%abase design: to build the logical representation of the database, this
mc!udes identification of the important entities and relationship. And to
tvansiate this representation to a set of tables.

2-_“;' Physxcal database design: to decide how the logical design is to be physically
) implemented as tables in the target relational DBMS.
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5. 9.1 What are the aims of 2 database desiop methodology?

They are
1- Represent the data and the relationships between data required by all major
areas and user groups in the company.

2- Provide a data model that supporis all the transaction requite/red on e data by
the users

3- Specify a minimal design that is appropriately structured.16 achieve the stated
performance requirements for the system.
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¢ First Normal Form (INF): A relation in which the intersection of each row
and column contains one and only one value.
® Second Normal Form (ZNF): A relation that is in first normal form and
every non-primary-key attribute is fully functionally dependent on the primary
key.
 Full functional dependency: indicates that if A and B are attributes of a
relation, B is fully functionally dependent on A if B is functionally dependent
on A, but not on any proper subset of A.
® Third Normal Form (3NF): A relation that is in first and second normal
form. And in which no non-primary-key attribute is transitively dependent on
the primary key. - -
EX: 8 palaall 3



5.1 INFTRODUCTION

During 1970 computers were used for building powerful, integrated

database systems. At the same time, computers network has been developed
allowing the connection of different computers and the exchange of data and other
resources between them.

In recent years the availability of database and of computer network has given rise
to a new field “DISTRIBUTED DATABASE” which is an integrated database
built on top of a computer network rather than on a single computer. The data
which, constitute the database are stored at the different site of the computer
network, and the application programs which are run by the computers accesses

data at different sites.

5.2 DISTRIBUTED DATABASE

Is a collection of data, distributed over different computers of a computer
network, each site of the network has autonomous processing capability and can
perform local application, each site also participates in the execution of at least one
global application which requires accessing data at several sites using a

communication subsystem.
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Distributed database are important for economical, organizational and
technological reason. They can be implemented in large geographical computer

networks.
There are two equally important aspects of a distributed database: -

1. Distribution: the fact that the data are not resident at the same site
(processor)

2. Logical Correlation: the fact that the data have some properties which tie
them together so that we can distinguish a distributed database from a set of
local database or files which are resident at different sites of a computer
network. o

There are two type of application that are used by distl;ibuted database, these

are: '

1. Global application or distributed application: that accesses data at more
than one branch. This type of application is considered the discriminating

characteristic of distributed database with respect to asset of local

database.
2. Local application: who can access data resident at the same site or

computer that this application is working in.

5.3 The advantages of DDB

1. Distribution nature of some database applications: many database
applications are normally distributed over different cities, it is natural
for database used in such applications to be distributed over these
Jocations.

2. Increased reliability and availability: when the data and DBMS
software are distributed over several sites, one site may fail while

other sites continue in operation, only the data and software that exist



at the failed site cannot be accessed; other data and software can still

be used. This improves both reliability and availability.

. Allowing data sharing while maintaining some measure of local —

control: in some types of distributed DBMS(D-DBMS for short) it is
possible to control the data and software locally at each site. However;
certain data can be accessed by other remote sites through the D-
DBMS software. This allows controlled sharing of data throughout the

distributed system.

. Improved performance: by distributing a large database over multiple

sites, smaller database will exist at each site.

5.4 The disadvantages of DDB

1. Software dei/elopment cost: it is more difficult to impiement 2 DDB

systems and this more costly.

. Greater potential for bugs: since the sites that comprise the distributed

system operate in parallel, it is harder to ensure the correctness of

algorithms.

. Increased processing overhead: the exchange of messages and the

additional computation required to achieve inter site coordination is a

form of overhead that does not a rise in centralized system.



Objective of the DDB Architectu res|
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1. Global schema: define all the data, which are contained in the DDB as if the

database not distributed at all. This global schema can be defined exactly in
the same way as in anon-distributed database. The data model used for
define of this global schema should be convened for the definition of the

mapping to the other levels of the distributed database.

2. Fragmentation: define the mapping between global relation and fragments.

this mapping is one-to-many such that several fragment corresponding to



one relation, but only one global relation correspond to one fragmentation.
Fragmentation is logical portions of global relation, which are physical
located at one or several side of the network.

3. Local Mapping: define the map between the physical imaging and the

object, which are manipulated by the local DBMS. This mapping depends on
the type of [ocal DBMS,

4. Allocation schema: define at which side(s) fragment is located.

5.5 Distributed database properties

1. Data Fragmentation

If the relation R is fragmented, R is divided into a number of
fragments R1, R2, R3....Rn. these fragments contains sufficient information
to reconstruct the original relation R. this reconstruction can take place
through the application of either the union operation or a special type of join
bpération on the various fragments. There are two different schemes for

fragmenting a relation (Horizontal & Vertical fragmentation).

a) Horizontal Fragmentation: the relation R is partition into a number
of subset R, R2, R3,.....Rn. each subset consists of a number of
tuples of relation R. each tuple of relation R must belong to one of the
fragment. The original relation can be restricted if needed (this

schema cof fragmentation can be defined as a selection on the global
relation R.

b) Vertical Fragmentation: it is the same as the decomposition of 2

relation. Vertical fragmentation of relation R involves the definition of

several subset



¢) Mixed fragmentation: the relation R is divided into number of
fragment relation R1, R2, ..... Rn. Each fragment is obtained as a
result of applying either the horizontal or vertical fragmentation
schema on relation R, or a fragment of which was obtained

previously.

5.6 Features of Distributed Database Versus Centralized Database

There are some features that distinguish the distributed database from
traditional centralized database, those features concerned with the design of such
system. The features that characterize the traditional database approach with
comparison to the corre'spondiné features of a distributed database system are:

I. Centralized control: -an important feature, which is the possibility of
providing centralized contrel over the information resource of a whole
organization. This features leads to the introducﬁon of the database system

. and the developing of the information systems in which each application has
it’s own private files. The major function of the database administrator
(DBA) was to guarantee the safety of data, which is an important part in
constituting the organization that required a centralized responsibility.

2. Data Independence: data independence means that actual organization of
the data is transparent to the application programmer. Programs are written
having a conceptual view of the data, which is called conceptual schema.
The main advantage of data independence is that programs are unaffected by
changes in the physical organization of the data.

3. Reduction of redundancy: there are many reasons

1) The locality of application can be increased if the data is replicated at
all sites where applications need it.

2) The availability of the system can be increased because a site failure

doesn’t stop applications execution at another sites where the data is

replicated



4. Complex physieal structures and efficient access: cannot be provided by
using inter site physical structure because it is difficult to build and maintain
such structure and because it isn’t convenient to check each record at the
record level to find access.

The optimizer divided access problems into:

1) Global optimization: determines which data must be accessed at
which sites and which data files must consequently be transmitted
between sites.

2) Local optimization: decides how to perform the local database

accesses at each site.

5. Integrity recovery and concurrency control: the aspect of recovery is very
important because some of the sites involved in transaction execution might
fail, thus there is a need for a method dealing with the preserving of
transaction atomicity in the presence of failure, concurréncy control deal
with ensuring transaction atomicity in the presence of concurrent execution
of transactions.

6. Privacy and security: there are two aspects

1) The owners of local data feel more protected, because they can

enforce their own protections instead of depending on central database
administrator.

2) Security problems are intrinsic to distributed systems, because

network can represent a weak point with respect to protection.

5.7 Services, which are supported by the DDBMS are:

1) Remote data access by an application program.

2} Some degree of distribution transparency.

3) Support for database administration and control.

4) Some support for cencurrency control and recovery of distributed

transaction.



